Negative regulation of the JAK/STAT pathway.
Cytokines induce a variety of biological responses by binding to specific cell surface receptors and activating cytoplasmic signal transduction pathways, such as the JAK/STAT pathway. Although these responses are generally transient, few molecules have been characterised that switch the signal off. Several different steps of the signal transduction pathway appear to be targeted by negative regulators, including the receptor/ligand complex, JAK kinases, and STAT transcription factors. Negative regulation is achieved by dephosphorylation of signalling intermediates by protein tyrosine phosphatases such as SHP-1, and by proteolytic degradation. Recent studies have identified two new families of negative regulatory molecules, SOCS and PIAS, which function in novel ways to suppress signal transduction pathways. The duration and intensity of a cell's response to cytokine therefore appear to be determined by the net effect of several regulatory mechanisms.